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Background:  A Valsalva maneuver (VM) strongly depresses cardiac performance. The effects on coronary blood flow are controversial, with some 
reports showing a decline during the VM strain phases, while others claim a beneficial effect of a VM to relieve ischemia. We used wave intensity 
analysis to investigate the mechanism underlying coronary blood flow changes during alteration of cardiac performance by a VM.
Methods:  Intracoronary flow velocity (U) and distal pressure were simultaneously recorded using a dual-sensor guide wire in undiseased reference 
vessels of 12 patients while performing a VM. Aortic and left ventricular pressures were acquired to assess cardiac performance. Wave intensity was 
calculated and the magnitude of flow accelerating (ACC) and decelerating (DEC) waves was determined during all phases of the VM.
Results:  Overall, U decreased by only 10% (p<0.05) during the VM strain, although left ventricular pressure rise (LVdP/dt), pulse pressure, and 
cardiac output declined by about 30% (p<0.005). Normally present dominant ACC and DEC coronary waves were markedly attenuated by more than 
50% (p<0.01), which was related to the decrease in LVdP/dt (r=0.92, p<0.02). Additional waves were observed during the VM strain phases. Late 
systolic ACC waves augmented U, resulting in no flow change during VM strain. Early systolic extra DEC waves caused a 25% decrease in U (p<0.05). 
Without extra waves, U decreased by 28% (p<0.001).
Conclusions:  Wave intensity analysis demonstrated the appearance of extra flow ACC waves in coronary vessels during the strain phase of a VM. 
These waves likely represent reflections from the periphery and the stiffness of the left ventricle at their arrival time determines the ACC or DEC 
nature of these waves. These data suggest that the lack of a substantial decline in coronary blood flow during a VM may be due to augmentation 
from peripheral wave reflection.
